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proteins. Moreover, low molecular weight proteins, generally lost
in a gel-based approach, could be enriched and identiﬁed. Sev-
eral secreted proteins involved in chondrocyte homeostasis and
OA-pathogenesis, such as tissue inhibitors of matrix metallopro-
teinases and IGF-binding proteins could be reliably identiﬁed.
On the other hand, proteins which are related to cytokine/growth
factor pathways and which have never been described in chon-
drocytes could be detected. In addition, novel proteins related
to known disease pathways or disease processes were dis-
closed.
Conclusions: Extensive prefractionation of proteins followed by
2-D nanoLC coupled to mass spectrometry allowed to dig deeper
in the chondrocyte proteome. This study is a ﬁrst exploration of
the “hidden” proteome of articular chondrocytes and may serve
as a reference tool for future biomolecular research.
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Purpose: Osteoarthritis (OA) is the most prevalent rheumatic
disease and has important social and economic implications. OA
has long been regarded as an imbalance between destructive
and reparative processes driving to degeneration of the articu-
lar cartilage with associated subchondral bone changes. Adult
mesenchymal stem cells (MSCs) are multipotent cells capable to
differentiate to various tissue types including bone and cartilage.
Bone marrow may serve as a reservoir for stem cells popula-
tions; these stem cells, in situations of extensive tissue damage,
are mobilized and migrate to the site of injury contributing widely
to local tissue repair. The purpose of this study was to charac-
terize the differential proteome of bone marrow MSCs from OA
patients.
Methods: MSCs protein extracts were prepared from bone mar-
row aspirates obtained from 6 patients undergoing joint replace-
ment as a result of OA and from 6 healthy donors, without
special radiographic signs of OA, in the surgery for the subcapi-
tal fracture of the hip. Samples were then analyzed by 2D gels
using the DIGE approach. Gel image analysis was performed
using the DeCyder Differential Analysis Software Release 6.5
and statistical module EDA 1.0 (GE Healthcare). Protein spots
corresponding to statistically signiﬁcant expression differences
were excised from the gels and submitted to tryptic digestion,
and the resulting peptides were mass analyzed using an Ul-
traﬂex MALDI-TOF/TOF mass spectrometer (Bruker-Daltonics).
Protein identiﬁcation was achieved through database searching
with MALDI MS and MS/MS data.
Results: Around 2000 spots were detected in each gel. We
found thirty-seven proteins that were differentially expressed,
allowing the correct classiﬁcation of each condition into its cor-
responding group. Most differential proteins were related to cy-
toskeleton/motility (n=12, 32%) and metabolic enzymes (n=13,
36%). Interestingly, most proteins related to cytoskeleton/motility
were down-regulated (n=10, 83%) in OA patients, representing
45% of down-regulated proteins. Moreover, a high percentage of
metabolic enzymes were up-regulated (n=8, 62%) on MSCs of
OA patients and their main location was in lysosome/cytoplasm
(n=7, 54%).
Conclusions: The differential proteome from bone marrow
MSCs is characterized by diminished cytoskeleton/motility pro-
tein levels together with augmented metabolic enzyme levels.
Further studies are necessary to assess whether these changes
arise from the disregulated reparative processes related to OA.
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Purpose: A collagen scaffold has been long used in order to
enhance the regeneration of articular cartilage. Our previous
studies revealed that the exogenous collagen gel recruits the
mesenchymal stem cells (MSCs) to the central region of the
defect and enhances repair of cartilage defect. We also demon-
strated that the cultured MSCs were recruited to the substrate-
bound collagen gel in a clear dose-dependent manner in an in
vitro migration assay. In the present study, we investigate the
effectiveness of a concentration-gradient collagen gel that is de-
signed to promote recruitment of the chondrocyte progenitors via
haptotaxis.
Methods: The present study used Cellmatrix® (0.3% type 1 col-
lagen; Nitta gelatin, Osaka, Japan) as the collagen materal. We
prepared 0.24% gradient collagen cylinder and 0.27% gradient
cylinder. A 0.18% cylinder without collagen gradient served as
negative control. The 0.24% gradient cylinder was fabricated by
inserting 0.24% collagen gel to the center of the 0.18% colla-
gen gel (33% concentration-increase). The 0.27% gradient cylin-
der was likewise fabricated (50% concentration-increase). Full-
thickness cartilage defects were created at the patella groove of
the rabbit knee, to which the three different collagen scaffolds
were transplanted. The rabbits were killed at the postoperative
week 1 (n=9), 2 (n=10), 3 (n=9), 4 (n=10), 8 (n=10), 12 (n=10).
Bromodeoxyuridine (BrdU) positive, proliferating cells were enu-
merated and localized, whereas the histological grading score
for cartilage regeneration was counted. The expression of type
I and type II collagen was evaluated by immunohistochemistry.
We also conﬁrmed that the mesenchymal stem sells (MSCs)
migrate towards the collagen substrate of higher concentration
in a stringently haptotactic manner.
Results: In the non-composite 0.18% collagen: which served as
negative control, numerous BrdU-positive cells were observed in
the peripheral region of the cartilage defect, and only small num-
ber of BrdU-positive cells were localized in the central region.
The 0.24% gradient collagen, in contrast, displayed a distinctive
distribution pattern. There were more BrdU-positive cells than
any other collagens in the central region, and the uniform dis-
tribution of BrdU-positive cells was revealed in the central and
peripheral region. The 0.27% gradient collagen demonstrated
a similar distribution pattern of the BrdU-positive cells to the
0.18% collagen. Number of the BrdU-positive cells recruited to
the central region was the highest in the 0.24% gradient group at
the 2nd postoperative week, indicating that the 0.24% gradient
collagen recruited the MSCs most effectively.
